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**Applications of cerium isotopes are still being researched and this section will be updated
shortly. **
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**Applications of europium isotopes are still being researched and this section will be updated
shortly. **
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Gadolinium

**Applications of gadolinium isotopes are still being researched and this section will be updated
shortly. **
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Lanthanum

**Applications of lanthanum isotopes are still being researched and this section will be updated
shortly. **
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Neodymium

**Applications of neodymium isotopes are still being researched and this section will be updated
shortly. **
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using stable isotopes. in Lajtha, K., and Michener, R. H., eds., Stable Isotopes in Ecology
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Figure 1b: Montoya, J.P., 1994, Nitrogen isotope fractionation in the modern ocean: implications
for the sedimentary record. in Zahn, R. a. 0., ed., Carbon Cycling in the Glacial Ocean:
Constraints on the Ocean's Role in Global Change: 117. NATO ASI Series, Springer-
Verlag, Berlin, p. 259-279.

Isotopes as tracers

Figure 2: Bohlke, J.K., USGS.
Figure 3: Bohlke, J.K., USGS.

Osmium
Isotopes in geochronology and earth processes

Figure 1: http://en.wikipedia.org/wiki/File:Impact_event.jpg
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Isotopes in the environment
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Isotopes in geochronology
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Figure 1: The Crab Nebula Image credit: NASA/CXC/Rutgers
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Phosphorus
Isotopes in medicine
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Figure 1: http://www.chem.duke.edu/~jds/cruise_chem/nuclear/agriculture.html

Platinum

Isotopes in medicine
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Isotopes in geology and planetary sciences
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Plutonium

Isotopes in nuclear research

1.
2.

http://www.ieer.org/fctsheet/pu-props.html
http://www.ead.anl.gov/pub/doc/Plutonium.pdf

Figure 1. http://hyperphysics.phy-astr.gsu.edu/hbase/nucene/reactor.html

Isotopes in industry
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Figure 2: http://lasp.colorado.edu/tour/science_research/planetary/

Polonium

**Applications of polonium isotopes are still being researched and this section will be updated
shortly. **

Potassium
Isotopes in geochemistry

Figure 1: http://www.lIsce.ipsl.fr/en/Phocea/Vie_des labos/Ast/ast sstechnique.php?id ast=184

Figure 2: http://anthro.palomar.edu/time/time_5.htm

Promethium
Isotopes in industry
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Figure 1: http://nextbigfuture.com/2009/12/nano-to-macro-scale-nuclear-technology.html

Protactinium
Isotopes in geochronology
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Figure 1: Henderson, Gideon M. and Anderson, Robert F. The U-series toolbox for
paleoceanography (in Uranium-series geochemistry). Reviews in Mineralogy and Geochemistry
2003, 52, 493-531.
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Isotopes in medicine
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Isotopes in tracer studies
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Radon
Isotopes in the environment
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Flgure 1: http://soundwaves.usgs.gov/2004/11/fieldwork2.html

SINSEN

Rhenium


http://www.whoi.edu/cms/files/wjenkins/2006/11/HendersonAnderson2003_15903.pdf
http://www.ead.anl.gov/pub/doc/Radium.pdf
http://www.chemistryexplained.com/elements/P-T/Radium.html
http://nrc-stp.ornl.gov/narmtoolbox/radium%20faq102008.pdf
http://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0217/r1/br0217r1.pdf
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://books.google.com/books?id=pWDQnxd-r1UC&pg=PA315&lpg=PA315&dq=is+radium+currently+used+in+brachytherapy%3F&source=bl&ots=x0mogWpjHw&sig=q8A_GgUC5NKuw3LsWQee0MS6MWU&hl=en&ei=0fIDS8eONMaAnQfSmJhi&sa=X&oi=book_result&ct=result&resnum=5&ved=0CBwQ6AEwBA
http://www.healthsystem.virginia.edu/uvahealth/adult_radiology/brachy.cfm
http://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0217/r1/br0217r1.pdf
http://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0217/r1/br0217r1.pdf
http://www.goldbamboo.com/topic-t1676-a1-6Brachytherapy.html
http://www.goldbamboo.com/topic-t1676-a1-6Brachytherapy.html
http://wwwrcamnl.wr.usgs.gov/isoig/period/ra_iig.html
http://tc.engr.wisc.edu/uer/uer96/author3/index.html
http://www.chemistryexplained.com/elements/P-T/Radium.html
http://www.epa.gov/rpdweb00/radionuclides/radon.html
http://wwwrcamnl.wr.usgs.gov/isoig/period/rn_iig.html
http://tc.engr.wisc.edu/uer/uer96/author3/index.html
http://www.consrv.ca.gov/CGS/minerals/hazardous_minerals/radon/Pages/index.aspx
http://www.epa.gov/rpdweb00/radionuclides/radon.html
http://soundwaves.usgs.gov/2004/11/fieldwork2.html

Isotopes in geology and planetary sciences
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3. http://www.ausetute.com.au/nuclesum.html

Isotopes in medicine
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Rhodium
Isotopes in medicine

1. Ketring, A. R., G. J. Ehrhardt, M. F. Embree, T. T. Tyler, J. A. Gawenis, S. S. Jurisson,
H. P. Engelbrecht, C. J. Smith, and C. S. Smith. "Revista Medicina Nuclear Alasbimn
Journal, Year 5, N° 19." Alashimn Journal. Jan. 2003. Web. 11 Jan. 2011.
<http://www.alasbimnjournal.cl/19/ketringtotal.html>.
Figure 1: Ketring, A. R., G. J. Ehrhardt, M. F. Embree, T. T. Tyler, J. A. Gawenis, S. S. Jurisson,
H. P. Engelbrecht, C. J. Smith, and C. S. Smith. "Revista Medicina Nuclear Alasbimn Journal,
Year 5, N° 19." Alasbimn Journal. Jan. 2003. Web. 11 Jan. 2011.
<http://www.alasbimnjournal.cl/19/ketringtotal.html>.
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1. http://old.iupac.org/news/archives/2004/namingl111.html
2. http://www-d0.fnal.gov/hardware/cal/lvps_info/engineering/elements.pdf
3. http://education.jlab.org/itselemental/ele111.html
Figure 1: http://www.gsi.de/portrait/ueberblick _e.html
Figure 2: http://www.odec.ca/projects/2004/sitt4b0/public_html/images/roetengen.jpg
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Isotopes in geology
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Isotopes in tracer studies

1. http://www.world-nuclear.org/info/inf56.html
2. http://lwww.ansto.gov.au/ data/assets/pdf file/0018/3564/Radioisotopes.pdf
3. http://www.ausetute.com.au/nuclesum.html

Rutherfordium

Figure 1: http://www.Ibl.gov/abc/wallchart/chapters/08/0.html
Figure 2: http://periodic.lanl.gov/104.shtml

Ruthenium
Isotopes in physics

1. Double beta decay of 100Mo to excited final states. (2006) M.J. Hornish, L. De
Braeckeleer, A.S. Barabash, V.I. Umatov, Phys. Rev. C. 74, 044314.

Samarium

**Applications of samarium isotopes are still being researched and this section will be updated
shortly. **

Scandium
Isotopes in medicine

1. J. K. MILLER AND W. F. BYRNE, Comparison of Scandium-46 and Cerium-144 as
Nonabsorbed Reference Materials in Studies with Cattle. The Journal of Nutrition 1970:
100: 1287-1292. http://jn.nutrition.org/content/100/11/1287 full.pdf

2. Wendie T. Anderson and Mette Strand, Stability, Targeting, and Biodistribution of
Scandium-46- and Gallium-67-labeled Monocolonal Antibody in Erythroleukemic Mice.
Cancer Res 1985;45:2154-2158.
http://cancerres.aacrjournals.org/cqgi/reprint/45/5/2154.pdf

3. Eyles, J. E., Spiers, I. D., Williamson, E. D., Alpar, H. O. and Williamson, E. D., 2001,
Tissue distribution of radioactivity following intranasal administration of radioactive
microspheres. Journal of Pharmacy and Pharmacology, 53: 601-607.
doi: 10.1211/0022357011775929
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Tellurium

**Applications of tellurium isotopes are still being researched and this section will be updated
shortly. **
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**Applications of thallium isotopes are still being researched and this section will be updated
shortly. **
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